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LEGGETTE, BRASHEARS & GRAHAM, INC. 

GROUNDWATER EXPLORATION AND 
PUMPING TEST PROGRAM 

SILO RIDGE RESORT COMMUNITY 
AMENIA, NEW YORK 

 
 

INTRODUCTION 
 

 Leggette, Brashears & Graham, Inc. (LBG) has completed a groundwater exploration and 

72-hour pumping test program on the Silo Ridge Resort Community property located at 

4651 Route 22 in Amenia, New York (figure 1).  The groundwater exploration and pumping test 

program were conducted to develop potable and irrigation water-supply sources for the proposed 

residential development and golf course on the project site. 

 A previous groundwater exploration program was conducted on the property by the 

Chazen Company (Chazen) between 2005 and 2007.  Bedrock wells were drilled and yield tests 

were conducted for the proposed development at that time.  Subsequent changes to the proposed 

layout of the golf course and residential development resulted in changes to the project’s water 

demand requirements and rendered some of the previous well locations unsuitable for use as 

public water-supply sources based on the New York State Department of Health (NYSDOH) 

100-foot property ownership and 200-foot sanitary control radius requirements for well siting.  

Therefore, additional bedrock test well drilling was conducted in April and May 2014 to secure 

suitable water-supply wells for the project.  The proposed test well locations were submitted for 

review and approval to the Dutchess County Department of Health (DCDH) prior to drilling.  

 Following the completion of drilling, a 72-hour pumping test program was conducted 

which included the simultaneous pumping of five bedrock test wells, Wells 1, 2, 9, 11 and 25.  

The simultaneous pumping test was followed by an individual pumping test on Well 31, which is 

the most productive well on the project site.  The 72-hour pumping test program, which included 

the simultaneous well test followed by the individual well test, was designed to meet the 

NYSDOH requirement of demonstrating twice a project’s average water demand with the best 

well out of service.  The pumping test program included water-level measurement collection 

from the onsite pumping wells, onsite bedrock monitoring wells, offsite monitoring wells and 

onsite surface-water features.     

A Pumping Test Plan was prepared prior to the completion of the 72-hour pumping test 

program in accordance with the New York State Department of Environmental Conservation’s 

(NYSDEC) Appendix 10, TOGS 3.2.1, “Pumping Test Procedures for Water Withdrawal 
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Applications”, March 2013.  The Pumping Test Plan was reviewed and approved by the DCDH 

prior to the start of testing. 

 

PROJECT WATER DEMAND 

 

 The average potable water demand for the proposed Silo Ridge project is estimated to be 

127,612 gpd (gallons per day) or about 88.6 gpm (gallons per minute).  The table below is a 

summary of the water demand estimated for the Silo Ridge Resort Community based on the 

NYSDEC, Draft 2012 “Design Standards for Intermediate-Sized Wastewater Treatment 

Systems”: 

Table 1:  Summary of Potable Water Demand Estimate 

Usage Type Subcategory Number 
Water Usage 

Rate 

Water 
Demand 

(gpd) 

Water 
Demand with 

20% 
Reduction 

(gpd) 

Twice 
Average 
Water 

Demand 
(gpd) 

Residential Total Bedroom Count 996 bedrooms 
110 

gpd/bedroom 
109,560 109,560* 219,120 

Lodge Clubhouse Restaurant 167 seats 35/seat 5,845 4,676 9,352 
 Store/Pro Shop 4 employees 15/employee 60 48 96 
Clubhouse/Fitness Pool 50 swimmers 10/swimmer 500 400 800 
 Health Club 20 patrons 20/patron 400 320 640 
Sales House - General Store 5,000 sq.ft. 0.1/sq. ft. 500 400 800 
Activity Barn Pool 50 swimmers 10/swimmer 500 400 800 
 Bowling 2 lanes 10/lane 20 16 32 
 Theater 32 seats 75/seat 2,400 1,920 3,840 
Winery Building Restaurant 80 seats 35/seat 2,800 2,240 4,480 
 Winery allowance 2,000 2,000 1,600 3,200 
Golf Academy 40 students 10/student 400 320 640 
 5 teachers 10/teacher 50 40 80 
Vineyard Villas Club 13 seats 35/seat 455 364 728 
Equestrian Center Wash Stalls 2 stalls 35/stall 70 56 112 
 Boarded Horses 20 horses 12/horse 240 192 384 
 Employees 5 employees 15/employee 75 60 120 
Field House Pool 50 swimmers 10/swimmer 500 400 800 
Golf Maintenance 
Building 

Building Size 11,500 sq. ft. 0.1/ sq. ft. 1,150 920 1,840 

Employees 200 employees 15/employee 3,000 2,400 4,800 
Comfort Stations Snack Seating 16 seats 25/seat 400 320 640 
Golf Course Rounds of Golf 60 rounds 20/round 1,200 960 1,920 

Total Water Demand (gpd) 127,612 255,224 
Total Water Demand (gpm) 88.6 177.2 

sq. ft.  square feet 
gpd gallons per day 
gpm gallons per minute 
* 20% reduction not applied to residential water demand component per NYSDEC Draft 2012 “Design 

Standards for Wastewater Treatment Works”. 
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To meet the NYSDOH requirement of demonstrating twice the average potable water 

demand for a project with the most productive well out of service, the Silo Ridge Resort 

Community requires a minimum water-supply source capacity of 255,224 gpd or 177.2 gpm with 

the best well out of service. 

 In addition to the proposed potable water demand, the existing golf course which is 

undergoing renovations will use irrigation wells to supplement water from the irrigation ponds 

on the golf course.  Therefore, the bedrock wells developed to meet the potable water demand 

requirements of the project were pumped simultaneously with the proposed irrigation wells to 

demonstrate that the bedrock aquifer could meet both the potable and irrigation water-supply 

demands under simultaneous pumping conditions. 

 

  HYDROGEOLOGY 
 

 The project site is a 670 acre property located near the intersection of Route 22 and 

Route 44 in the Town of Amenia, New York (figure 1).  Topography at the site ranges from 

approximately 1,100 ft amsl (feet above mean sea level) near the western property boundary to 

480 ft amsl along the eastern property boundary.   

 There are several ponds located on the golf course.  A small stream flows through the 

central portion of the site into the first of two large centrally located ponds, Ponds A and B, 

shown on Plate 1.  Intermittent, seasonal overflow from these two ponds drains into a NYSDEC 

wetland feature (AM-15) located downstream on the southeastern region of the property. Several 

smaller wetland features which are not NYSDEC regulated are also located throughout the site 

(Plate 1).   

 Two other intermittent streams are located on the northern portion of the project site.  

These intermittent streams drain into the Amenia/Cascade Brook which flows near the eastern 

property boundary.   

 

Surficial Geology 

The surficial materials underlying the study property are mapped as shallow bedrock, till 

and kame deposits.  Bedrock, exposed or within 3 feet of the surface, is present on the western 

region of the property.  Glacial till is mapped adjacent to the shallow bedrock on the central and 
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eastern areas of the project site and smaller areas of kame deposits are mapped along the eastern 

property boundary.   

Glacial till consists of non-sorted, non-stratified sediments deposited by glacial activity.  

The sediments contain varying proportions of clay, silt, sand, gravel and boulders.  Till is 

generally not suitable for well development because, as a result of the unsorted character of the 

material, it does not transmit water in sufficient quantities to support moderate to high-yielding 

wells.  Kame deposits consist of stratified sand and gravel which were also formed by glacial 

activity.  A map of the surficial material for the study area is shown on figure 2. 

 

Bedrock Geology 

 Two bedrock formations are mapped underlying the project site.  The Walloomsac 

formation, which is a metamorphic bedrock formation containing slate, phyllite, schist and 

metagraywacke, is mapped underlying the northern, western and southern areas of the property.  

Stockbridge marble, a carbonate metamorphic rock type, is present under the southeastern region 

of the property.   

A fracture-trace analysis was completed as part of the groundwater exploration program 

to identify favorable areas for drilling high-yielding bedrock wells.  Fracture-trace maps include 

the delineation of faults, fracture-trace joint systems, old river and stream courses and major 

unconformities.  These features frequently are indications of fractured or weathered zones within 

the bedrock and their identification is useful for identifying major fracture conduits for 

groundwater recharge and in selecting favorable well sites to develop higher yield wells.  A map 

of the bedrock geology underlying the project site along with the fracture-trace analysis and 

existing well locations are shown on figure 3. 

 

GROUNDWATER EXPLORATION PROGRAM 

 

 Prior to the start of well drilling activities in 2014, there were 16 existing onsite bedrock 

wells (figure 3).  Eleven (11) of the existing wells (Wells 2 through 12) were bedrock test wells 

drilled on the project site under the oversight of Chazen in 2005 and 2006.  Well 1 was the 

existing bedrock supply well for the former golf course clubhouse; Wells 13 and 16 were used to 

monitor groundwater quality in relation to two former landfills located near the project site; 
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Well 15 was the supply well for the existing golf course maintenance building; and Well 14 was 

a former residential supply well (no longer in use) for structures to the north of the property.  

Well logs for Wells 2 through 12 are included in Appendix I.  No well logs are available for 

Wells 1, 13, 14, 15 or 16. 

 In April and May 2014, 13 additional bedrock test wells were drilled under the 

supervision of LBG to develop additional sources to meet the project’s potable and irrigation 

water demand requirements.  The locations of the additional wells drilled, Wells 17 through 28 

and Well 31, are shown on figure 3 and the well logs are included in Appendix I. 

 Below is a table summarizing the available onsite well construction information. 

 

Table 2:  Well Construction Information 

Well ID Date Drilled 
Depth to top of 
Bedrock (feet) 

Casing Length 
(feet) 

Well Total Depth 
(feet) 

Well 1 Unknown Unknown Unknown 211 
Well 2 12/2005 150 275 345 
Well 3 12/2005 34 41 505 
Well 4 1/2006 15 102 445 
Well 5 1/2006 40 61 465 
Well 6 1/2006 76 105 465 
Well 7 1/2006 17 41 465 
Well 8 1/2006 28 41 525 
Well 9 1/2006 15 102 405 

Well 10 1/2006 50 62 465 
Well 11 2/2006 190 225 605 
Well 12 2/2006 110 114 465 
Well 13 Unknown Unknown Unknown Unknown 
Well 14 Unknown Unknown Unknown Unknown 
Well 15 Unknown Unknown Unknown Unknown 
Well 16 Unknown Unknown Unknown Unknown 
Well 17 4/2014 165 180 660 
Well 18 4/2014 150 160 660 
Well 19 4/2014 58 65 560 
Well 20 4/2014 1 58 560 
Well 21 4/2014 30 50 600 
Well 22 4/2014 32 50 600 
Well 23 4/2014 35 50 180 
Well 24 4/2014 22 50 500 
Well 25 4/2014 59 61 600 
Well 26 4/2014 0 50 660 
Well 27 5/2014 115 235 500 
Well 28 5/2014 197 200 540 
Well 31 5/2014 190 225 500 
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 Chazen conducted pumping tests in 2006 and 2007 on several wells on the project site.  

The table below summarizes the results of the yield test conducted. 

 

Table 3: Summary of Chazen Well Yield Tests 

Well ID 
2006 Well Yield  

(gallons per minute) 
2007 Well Yield  

(gallons per minute) 
Well 1 80 NT 
Well 2 100 NT 
Well 4 12 NT 
Well 5 23 NT 
Well 9 75 105 
Well 11 65 65 

NT not tested 

 

2014 PUMPING TEST PROGRAM 

 

 A simultaneous 72-hour pumping test of five bedrock wells (Wells 1, 2, 9, 11 and 25) 

was conducted at the Silo Ridge Resort Community property from June 9 through 12, 2014.  

Originally the Pumping Test Plan called for the inclusion of Well 28 as a pumping well during 

the simultaneous test.  However, upon startup of the pump in Well 28, the water became very 

turbid and the yield of the well decreased.  The pump in Well 28 was shut down and the location 

was used as a monitoring well during the remainder of the test period. 

 Following the completion of the simultaneous pumping test and a water-level recovery 

period, an individual 72-hour pumping test of the most productive well, Well 31, was conducted 

from June 16 through June 19, 2014.  The individual test on the most productive well was 

complete to meet the NYSDOH well yield requirement of demonstrating twice the average water 

demand with the most productive well (best well) out of service. 

During the pumping test period, water-level measurements were collected from Wells 1, 

2, 9, 11, 25 and 31 to assess water-level drawdown and stabilization in the pumping wells.  

Water-level measurements were also collected from 21 onsite bedrock monitoring wells and 

6 onsite piezometers (PZ-A, PZ-B, PZ-C, PZ-D1, PZ-D2 and PZ-E) installed in surface-water 

features located near the pumping wells.  Stream gaging measurements and/or stream flow 

observations were collected at onsite locations SG-1, SG-2, SG-3 and SG-4.  
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In addition to the onsite data collection, water-level measurements were collected from 

four neighboring wells located to the north and east of the study area.  The onsite and offsite 

water-level monitoring locations are shown on Plate 1.  Hydrographs and summary tables of the 

water-level measurements collected from the pumping wells are included in Appendix II.  

Hydrographs of water-level measurements collected from the onsite monitoring wells, offsite 

monitoring wells, and surface-water monitoring points are included in Appendix III, IV and V, 

respectively.  An electronic copy of spreadsheets containing all of the water-level data collected 

from the pumping wells and monitoring locations have been provided as an attachment to this 

report. 

 Short-term preliminary yield tests were conducted on the pumping wells prior to the 

formal 72-hour pumping tests to assess well yield, potential well interference effects, and to 

determine which was the highest producing well.  The short-term tests were conducted from 

May 24 through June 4 on the pumping wells.   

 At the start of the simultaneous pumping test on June 9, a staggered pump startup 

schedule was conducted to assess the potential for mutual water-level interference between the 

wells under simultaneous pumping conditions.  Pumping was started as 11:32 in Well 2, 13:51 in 

Well 25, 17:24 in Well 11, 18:55 in Well 9, and 19:30 in Well 1.  The simultaneous pumping of 

the six bedrock wells was ended at 23:50 on June 12.  The individual test on Well 31 was started 

at 12:25 on June 16 and the test was shut down at 12:44 on June 19. 

 Temporary well pumps, totalizing meters, sample ports and discharge hose were installed 

in Wells 1, 2, 9, 11, 25 and 31 for the test program.   The temporary pump settings for the wells 

are provided below: 

 
Table 4: Pump Settings During 72-Hour Pumping Tests 

 
Well ID Pump Depth (feet) 

Well 1 140 

Well 2 270 

Well 9 235 

Well 11 570 

Well 25 60 

Well 31 200 
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The discharge locations used for the pumping wells during the tests are shown on Plate 1.  

The discharge locations were selected to allow water to flow through the existing onsite surface-

water features (which are connected through drainage channels and a network of underground 

storm-water drainage pipes) and off the project site.   

The discharge rates for the wells were measured using the totalizing meters installed on 

the wells’ discharge lines and also using 15-gallon or 30-gallons buckets at the end of the 

discharge hoses.  For consistency, the discharge rates measured with the buckets at the end of the 

discharge hoses have been used in this report as the confirmed yields for all of the pumping wells 

during the tests.   

Physical parameters of temperature, pH, total dissolved solids (TDS) and conductivity 

were measured in the discharge water from Wells 2, 11, 25, and 31 and nearby surface-water 

features during the pumping tests as part of an assessment for potential groundwater under the 

influence of surface water (GWUDI).  Physical parameter measurements were not collected from 

Wells 1 and 9 because these wells are not intended for potable use; therefore, no GWUDI 

assessment was warranted.  Graphs and a table summarizing the temperature, pH and 

conductivity measurements collected are included in Appendix VI. 

Precipitation was monitored using a manual rain gage placed on the Silo Ridge property 

and information from a local rain gage station in Wingdale, NY that publishes hourly 

precipitation totals on the internet was reviewed during the test period. Official daily 

precipitation totals recorded at the N.O.A.A. Millbrook weather station are shown on the 

hydrographs for the wells and surface-water monitoring locations for reference.  The water levels 

on the hydrographs for the pumping wells and bedrock monitoring wells do not show a 

significant response (rise in water level) to the precipitation events that took place during the 

pumping test data collection period.  The table below shows a summary of the daily precipitation 

totals from the Millbrook, NY station during the pumping test period. 

 

Table 5: Summary of Precipitation Received During Test Period, Millbrook, New York 
 

Date Total Precipitation (inches) Date Total Precipitation (inches) 
5/24/2014 0 6/9/2014 0.08 
5/25/2014 0 6/10/2014 0 
5/26/2014 0.03 6/11/2014 0.20 
5/27/2014 0.01 6/12/2014 0 
5/28/2014 0.03 6/13/2014 0.58 



    -9- 
  
 

LEGGETTE, BRASHEARS & GRAHAM, INC. 

Date Total Precipitation (inches) Date Total Precipitation (inches) 
5/29/2014 0 6/14/2014 0.01 
5/30/2014 0.06 6/15/2014 0 
5/31/2014 0 6/16/2014 0 
6/1/2014 0 6/17/2014 0 
6/2/2014 0 6/18/2014 0.13 
6/3/2014 0.44 6/19/2014 0.09 
6/4/2014 0 6/20/2014 0 
6/5/2014 0.33 6/21/2014 0 
6/6/2014 0 6/22/2014 0 
6/7/2014 0 6/23/2014 0 
6/8/2014 0 6/24/2014 0 

 

Table 6 contains a summary of monthly precipitation information from the N.O.A.A. 

Millbrook climate station from July 2013 and June 2014 (12 months).  The monthly precipitation 

totals have been compared to the historical, long-term monthly average precipitation data (1971-

2000) for this station.  

 

Table 6: Monthly Precipitation for Millbrook Station for 2013 and 2014 and Long-Term Mean Values 
 

Date 
Monthly Total 
Precipitation 

(inches) 

Long-Term Monthly Mean 
Precipitation (inches) 

1971-2000 

Difference Between Reported 
Monthly Value and Long-Term 

Mean (inches) 
July 2013 3.21 4.37 -1.16 

August 2013 7.13 4.24 2.89 
September 2013 2.98 3.82 -0.84 

October 2013 3.01 3.61 -0.60 
November 2013 2.65 3.12 -0.47 
December 2013 4.10 2.99 1.11 
January 2014 2.98 3.05 -0.07 

February 2014 5.18 2.62 2.56 
March 2014 3.45 3.07 0.38 
April 2014 4.20 3.40 0.80 
May 2014 2.50 4.34 -1.84 
June 2014 2.39 3.96 -1.57 

 

 The data shows below average precipitation in May 2014, prior to the start of the start of 

pumping test period in June 2014.  This below average rainfall which continued into June was 

reflected in the low surface-water levels in the onsite ponds and little or no stream flow in the 

intermittent streams on the site during the test period.  

 Water-level monitoring equipment was installed in the onsite and offsite monitoring 

locations starting on May 21, prior to the start of the testing program, to collect background 

water-level information.  Water levels were measured manually and with automated pressure 
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transducers during the test period.  The monitoring equipment was removed starting June 23, 

following the end of the second pumping test and water-level recovery period. 

 Water samples were collected from proposed water-supply Wells 2, 11, 25 and 31 for all 

parameters required by the NYSDOH Sanitary Code Part 5, Subpart 5-1.  Water samples were 

not collected from Wells 1 and 9 because these wells are not intended for potable use.  The water 

samples were taken to Envirotest Laboratories, Inc. in Newburgh, New York for analysis.  In 

addition to the Part 5 analyses, water samples were collected for microscopic particulate analysis 

(MPA) and giardia and cryptosporidium analysis as part of the assessment for potential GWUDI.  

At the request of the DCDH, the wells were also sampled for dioxin, endothall, glyphosate and 

diquat.   

 

PUMPING WELLS 

Well 1 

 The pump in Well 1 was initially started at 15:59 on June 9.  However, after 28 minutes 

of pumping, the generator on this well malfunctioned and shut down and a replacement generator 

had to be brought in.  The 72-hour pumping test on Well 1 was restarted at 19:30 on June 9, 

2014.   

 Prior to the start of pumping in any of the onsite wells on June 9, the static water level in 

Well 1 was 11.43 ft btoc (feet below top of casing).  During the staggered well startup period, the 

water level in Well 1 declined 0.58 feet likely as a result of pumping in Well 2.   

 The pumping rate in Well 1 was set at 103 gpm at the startup of the test.   Once the rate 

was set, the well was allowed to pump with no rate adjustments.  As the water level in the well 

declined, the yield decreased as a result of the loss of pressure head over the top of the pump and 

no rate increases were made to compensate for the loss in head.  The pumping rate in Well 1 

reached 87 gpm around 5:00 on June 10 where is remained for the duration of the test period.   

 Three pump shutdowns occurred in Well 1 during the test period as result of generator 

malfunctions.  The shutdowns occurred on June 10 from 14:53 to 16:33, and on June 11 from 

13:12 to 15:07 and from 16:51 to 17:03.  Upon restart of the well after each shutdown, the 

pumping rate and water-level drawdown in the well quickly resumed their pre-shutdown trends.   

    

  



    -11- 
  
 

LEGGETTE, BRASHEARS & GRAHAM, INC. 

The pumping test on Well 1 ended at 23:53 on June 12.  The pumping water level in the 

well at the end of the test was 98.92 ft btoc, for a total water-level drawdown of 87.49 feet.  

Water-level drawdown in Well 1 was stable (less than 0.5 foot of water-level decline per 100 feet 

of available drawdown) for the last 10 hours of the test period.  The hydrograph and a summary 

table of water-level measurements collected from Well 1 are included in Appendix II. 

 The water level in Well 1 did not recover rapidly after shut down of the pumping test.  

Seventy-two (72) hours after the end of the simultaneous test, the water level in Well 1 had 

reached 51% of the pre-test static level.  Water-level measurement collection continued in Well 1 

during the individual test conducted on Well 31 the following week.  No discernible water-level 

drawdown was measured in Well 1 as a result of pumping Well 31 at 158 gpm.  By June 24 

when the water-level monitoring equipment was removed from Well 1 (11.5 days after the end of 

the simultaneous well test) the water level in Well 1 had reached 91% of its pre-test static level. 

 

Well 2 

 The pump in Well 2 was started at 11:32 on June 9, 2014.  Prior to the start of pumping, 

the static water level in Well 2 was 13.48 ft btoc.  The pumping rate in Well 2 was initially 

220 gpm and was manually decreased to 180 gpm soon after the startup of the pump.  As the 

water level in the well declined, the yield decreased as a result of the loss of pressure head over 

the top of the pump and no rate increases were made to compensate for the loss in head.  The 

pumping rate in Well 2 reached 170 gpm around 14:00 on June 10; however, based on the trend 

of water-level drawdown in the well it was determined that a rate reduction was necessary.  The 

pumping rate in Well 2 was manually reduced at 20:00 on June 10 to 150 gpm where is remained 

for the duration of the test period.   

 The pump in Well 2 was shut down at 23:50 on June 12.  The pumping water level in the 

well at the end of the test was 224.48 ft btoc, for a total water-level drawdown of 211.0 feet.  

Water-level drawdown in Well 2 was stable for the last 21 hours of the test period.   

 Water-level recovery measurements were collected from Well 2 after shut down of the 

pumping test.  Fourteen (14) hours after the end of the test the water level had reached 76% of 

the pre-test static level. The water level reached 90% recovery to the pre-test static 

approximately 52 hours after the end of the simultaneous test.   
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 Water-level measurement collection continued in Well 2 during the individual test 

conducted on Well 31 the following week.  A minor disruption in the recovery trend in Well 2 

can be seen on the graph.  A projection of the water-level recovery trend compared to the actual 

water levels measured in Well 2 during that period shows approximately 1.0 foot of drawdown in 

Well 2 as a result of pumping Well 31 at 158 gpm.   

  

Well 9 

 The pump in Well 9 was started at 18:55 on June 9, 2014.  Prior to the start of pumping in 

any of the onsite wells, the static water level in Well 9 was 42.48 ft btoc.  During the staggered 

well startup period, the water level in Well 9 declined 1.34 feet mainly as a result of pumping in 

Well 28 (before the well was eliminated from the test program) and Well 11.   

 The pumping rate in Well 9 was set at 85 gpm following the start of the pump and 

maintained at 85 gpm for duration of the test.  Two well pump shutdowns occurred in Well 9 

during the test period as result of generator malfunctions.  The shutdowns occurred on June 10 

from 7:15 to 7:50 and from 12:20 to 13:12.  Upon restart of the well after each shutdown, the 

pumping rate and water-level drawdown in the well quickly resumed their pre-shutdown trends.   

 The pumping test on Well 9 was ended at 23:55 on June 12.  The pumping water level in 

the well at the end of the test was 145.34 ft btoc, for a total water-level drawdown of 102.86 feet.  

Water-level drawdown in Well 9 was stable for the last 40 hours of the test period.   

 Water-level recovery was measured in Well 9 after shut down of the pumping test.  

Twenty-four (24) hours after the end of the test the water level had reached 91% of the pre-test 

static level and the water level was 100% recovered prior to the start of the test on Well 31 the 

following week.   

 Water-level measurement collection continued in Well 9 during the individual test 

conducted on Well 31.  Water-level drawdown of 5.6 feet was measured in Well 9 as a result of 

pumping Well 31 at 158 gpm.   

 

Well 11 

 The pump in Well 11 was initially started at 12:58 on June 9.  However, after 17 minutes 

of pumping a short in the electrical wiring to the pump occurred requiring that the pump be shut 
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down for repair.  Following the repair of the wiring, the 72-hour pumping test on Well 11 was 

restarted at 17:24 on June 9.   

 Prior to the start of pumping in any of the onsite wells on June 9, the static water level in 

Well 11 was 32.25 ft btoc.  Before the initial start of the pump in Well 11 at 12:58, no 

discernible water-level drawdown was measured in Well 11 as result of pumping in Well 2.   

 The pumping rate in Well 11 was adjusted to 65 gpm following the startup of the test at 

17:24.  A rate adjustment was completed at 23:45 on June 9 to maintain the 65 gpm pumping 

rate in the well.  The pumping rate in Well 11 remained at 65 gpm for the duration of the 

pumping test following the rate adjustment.  

 The pumping test on Well 11 ended at 23:53 on June 12.  The final water level in the well 

at the end of the test was 437.12 ft btoc, for a total water-level drawdown of 404.87 feet.  Water-

level drawdown in Well 11 demonstrated stabilization during the last 6 hours of the test period.  

The hydrograph and a summary table of water-level measurements collected from Well 11 are 

included in Appendix II. 

 The water level in Well 11 recovered rapidly after shut down of the pumping test.  The 

water-level in Well 11 was 99+% recovered to the pre-test static level 24 hours after shutdown of 

the simultaneous pumping test. 

 Water-level measurement collection continued in Well 11 during the individual test 

conducted on Well 31 the following week.  Water-level drawdown of 60.81 feet was measured in 

Well 11 as a result of pumping Well 31 at 158 gpm.   

 

Well 25 

 The pump in Well 25 was started at 13:51 on June 9.  The static water level in Well 25 

was 15.13 ft btoc.  Prior to the start of the pump in Well 25 at 13:51, no discernible water-level 

drawdown was measured in Well 25 as result of pumping in Well 2 during the staggered well 

startup period.   

 The pumping rate in Well 25 was set at 39 gpm at the start of the test.  After 2.5 hours of 

pumping, based on the trend of water-level drawdown in the well it was determined that a rate 

reduction was necessary.  The pumping rate in Well 25 was manually reduced at 16:21 on June 9 

to 33 gpm where is remained for the duration of the test period.   
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 The pumping test on Well 25 ended at 23:56 on June 12.  The pumping water level in the 

well at the end of the test was 38.52 ft btoc, for a total water-level drawdown of 23.39 feet.  

Water-level drawdown in Well 25 was stable during the last 3 days of the test period.  The 

hydrograph and a summary table of water-level measurements collected from Well 25 are 

included in Appendix II. 

 The water level in Well 25 recovered rapidly after shut down of the pumping test.  The 

water-level in Well 25 was 98% recovered to the pre-test static level 24 hours after shutdown of 

the simultaneous pumping test. 

 Water-level measurement collection continued in Well 25 during the individual test 

conducted on Well 31 the following week.  Water-level drawdown of 0.3 foot was measured in 

Well 25 as a result of pumping Well 31 at 158 gpm.   

 

Well 31 

 Water-level measurements were collected from Well 31 during the simultaneous 

pumping test conducted on Wells 1, 2, 9, 11 and 25 during the first week of testing.  Water-level 

drawdown of 30.43 feet was measured in Well 31 during the simultaneous test period which 

appears to be mainly attributed to pumping in Well 11.   

 The individual pumping test on Well 31 was started at 12:25 on June 16.  Prior to the 

start of pumping, the static water level in Well 31 was 29.53 ft btoc.  The initial pumping rate in 

Well 31 was 200 gpm and was manually reduced to 160 gpm soon after the start of pumping.  

The pumping rate in Well 31 declined slightly during the test period and reached 158 gpm by 

15:00 on June 17.  The pumping rate remained at 158 gpm for the duration of the test period. 

 The pumping test on Well 31 ended at 12:44 on June 19.  The pumping water level in the 

well at the end of the test was 112.63 ft btoc, for a total water-level drawdown of 83.10 feet.  

Water-level drawdown in Well 31 was stable during the last 26 hours of the test period.  The 

hydrograph and a summary table of water-level measurements collected from Well 31 are 

included in Appendix II. 

 The water level in Well 31 recovered rapidly after shut down of the pump.  The water-

level in Well 31 was 97% recovered to the pre-test static level 24 hours after shutdown of the 

pumping test. 
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180-Day Water-Level Drawdown Projections 

 One hundred and eighty (180) day water-level drawdown projections were completed for 

all of the pumping wells (Wells 1, 2, 9, 11, 25 and 31) from the data collected during their 

respective pumping tests.  Copies of the graphs with the 180-day drawdown projections are 

included in Appendix VII.  The projected water levels in all of the pumping wells remain above 

the pump settings used during the pumping test program after 180 days of continuous pumping. 

 

ONSITE MONITORING WELLS 

 

In addition to the onsite pumping wells, water-level measurements were collected from 

21 onsite bedrock monitoring wells during the pumping tests.  The monitoring well locations are 

shown on Plate 1 and figure 3.  Hydrographs of the water-level measurements collected from the 

onsite monitoring wells are included in Appendix III.  The table below shows the drawdown 

measured in the onsite wells during the simultaneous and individual 72-hour pumping tests 

conducted: 

 

Table 7: Summary of Drawdown Measured in Onsite Monitoring Wells 
 

Well ID 
Simultaneous Pumping Test (Wells 1, 2, 9, 11 and 25) 

June 9 Through June 12, 2014 
Individual Pumping Test (Well 31) 

June 16 Through 19, 2014 
Pumping Wells 

Well 1 PW ND 
Well 2 PW 1.0 
Well 9 PW 5.6 

Well 11 PW 60.8 
Well 25 PW 0.30 
Well 31 30.4 PW 

Onsite Monitoring Wells 
Well 3 ND ND 
Well 5 5.0 ND 
Well 6 ND ND 
Well 7 ND ND 
Well 8 ND ND 

Well 10 15 2.0 
Well 12 5.0 0.5 
Well 13 ND ND 
Well 14 ND ND 
Well 16 4.0 1.0 
Well 17 3.5 6.0 
Well 18 24.5 18.5 
Well 19 2.5 6.5 
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Well ID 
Simultaneous Pumping Test (Wells 1, 2, 9, 11 and 25) 

June 9 Through June 12, 2014 
Individual Pumping Test (Well 31) 

June 16 Through 19, 2014 
Well 20 21 43 
Well 21 ND ND 
Well 22 5.0 ND 
Well 23 ND ND 
Well 24 1.5 ND 
Well 26 10 ND 
Well 27 175 ND 
Well 28 43 7.0 

ND none discernible 
PW pumping well 

 

During the simultaneous pumping test, water-level drawdown in the onsite monitoring 

wells ranged from no discernible drawdown to 175 feet.  Monitoring Wells 27 and 31 showed 

the largest drawdown during the test which is attributed to those monitoring wells being located 

in closest proximity to pumping Wells 2 and 11, respectively.  An assessment of the approximate 

extent of drawdown influence for the pumping wells during the simultaneous pumping test is 

shown on figure 4.   

During the individual pumping test on Well 31, water-level drawdown in the onsite 

monitoring wells ranged from no discernible drawdown to 60.8 feet in Well 11, which is the 

closest monitoring well to Well 31 on the site. An assessment of the approximate extent of 

drawdown influence for Well 31 during the individual pumping test is shown on figure 5.   

 

OFFSITE MONITORING WELLS 

 

 During the 72-hour pumping test program, water-level measurements were collected 

from four offsite wells located at 4623 Route 22, 4717 Route 22, 11 West Lake Amenia Road, 

and 5020 Route 44 (figure 3).  Hydrographs for the offsite wells monitored are included in 

Appendix IV.  No discernible water-level drawdown was measured in any of the offsite wells 

monitored during the simultaneous pumping test on Wells 1, 2, 9, 11, and 25 or individual 

pumping test on Well 31 as a result of pumping in the onsite test wells on the Silo Ridge 

property. 
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ONSITE SURFACE-WATER MONITORING 

 

Water-level measurements were collected from five onsite piezometer locations during 

both pumping tests conducted.   The five piezometer locations, PZ-A, PZ-B, PZ-C, PZ-D1/D2, 

and PZ-E, were installed for the pumping test program by LBG in the onsite surface-water 

features located near the pumping wells.  Hydrographs and a summary table of the water-level 

measurements collected from the onsite piezometers during the pumping tests are included in 

Appendix V.  The locations of the surface-water monitoring points are shown on Plate 1. 

The piezometers were constructed of a 1.25-inch diameter, 1-foot long, 10-slot stainless 

steel screens attached to a 5-foot length of galvanized steel drive pipe.  Shallow groundwater 

level measurements were collected from the interior of the piezometers and, where surface water 

was present, surface-water level measurements were collected from the exterior of the 

piezometer.  No surface water was present at the location of piezometer PZ-D1/D2, therefore a 

pair of piezometers with set together, one with a shallow screen setting and one with a deeper 

screen setting.   

 

PZ-A 

 Piezometer PZ-A was installed in the intermittent stream located adjacent to Well 2.    

Throughout the data collection period, the surface-water elevation at PZ-A was higher than the 

groundwater elevation, which indicates that the surface water was recharging the groundwater at 

this location (downward gradient).  Both the surface water and groundwater levels at PZ-A 

showed a slightly declining trend during background monitoring and throughout the pumping 

test period, and precipitation events which occurred during the test period did not cause a 

significant response in the water levels at this piezometer. 

 No discernible drawdown in the groundwater or surface-water level in PZ-A was 

observed during the simultaneous or individual 72-hour pumping tests that is attributed to 

pumping in the onsite wells.   

 

PZ-B 

 Piezometer PZ-B was installed in the smaller pond (Pond B) of the two central ponds 

adjacent to Wells 11 and 31.  During the background monitoring period, the surface-water level 
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in the pond receded and PZ-B was no longer submerged.  A staff gage was installed near PZ-B 

and the surface-water measurements from the staff gage correlated to the piezometer to 

determine surface-water drawdown and recharge gradient at this monitoring location during the 

test period. 

 The hydrograph for PZ-B shows minor drawdown in both the groundwater and surface-

water at this piezometer location during both the simultaneous and individual pumping test 

periods.  During the simultaneous pumping test, drawdown in the surface water was about 

0.10 foot and in the groundwater was 0.15 foot.  During the individual pumping test, drawdown 

in the surface water was 0.25 foot and in the groundwater was 0.30 foot.  Similar to the other 

onsite piezometers, the gradient at this piezometer location was downward, with surface water 

recharging groundwater, throughout the data collection period. 

 

PZ-C 

 Piezometer PZ-C was installed in the intermittent stream located near pumping Well 9 

and monitoring Well 10.  The surface-water level in PZ-C stayed consistent (no increase or 

decline) during the background and pumping test periods and showed no significant response to 

precipitation events which occurred.  The groundwater level in PZ-C showed a slight rise during 

the simultaneous pumping test. PZ-C showed a downward gradient, with surface water 

recharging groundwater, throughout the data collection period. 

 No discernible drawdown in the groundwater or surface-water level in PZ-C was 

observed during the simultaneous or individual 72-hour pumping tests that can be attributed to 

pumping of the onsite wells.   

 

PZ-D1/D2 

 Piezometers PZ-D1/D2 were installed in the wetland area near Well 25.  The screens for 

PZ-D1 (shallow) and PZ-D2 (deeper) were set at differing depths below grade so that a gradient 

comparison could be conduct since no surface water was present at this monitoring location. 

 The groundwater levels in PZ-D1/D2 showed some oscillation during the background 

and pumping test periods.  The water levels in both piezometers also showed a slight response to 

precipitation events which occurred on June 3, 5, 11 and 13.  No discernible water-level 

drawdown was measured in the PZ-D1 or PZ-D2 during the individual or simultaneous pumping 
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tests conducted.  PZ-D1/D2 showed a downward recharge gradient during both pumping test 

events. 

 

PZ-E 

 Piezometer PZ-E was installed in the larger pond (Pond A) of the two central ponds 

located near Wells 11 and 31.  During the background monitoring period, the surface water level 

in the pond receded and PZ-E was no longer submerged.  A staff gage was installed near PZ-B 

and the surface-water measurements from the staff gage correlated to the piezometer to 

determine surface-water drawdown and recharge gradient at this monitoring location during the 

test period. 

 The hydrograph for PZ-E shows a rise in water level during the simultaneous pumping 

test.  This rise is the result of water from pumping Wells 1 and 2 being discharged into this pond.  

The discharge into the pond stopped at the end of the simultaneous pumping test, and the 

groundwater and surface-water levels at PZ-E declined steadily throughout remaining data 

collection period, including during the individual test on Well 31. 

 There is no discernible drawdown in the surface-water or groundwater levels in PZ-E 

during either test period.  However, unlike the other onsite piezometers, the recharge gradient at 

this monitoring location was upward during a large portion of the data collection period, with 

groundwater recharging surface water.  However, the gradient direction changed on the second 

day of both the individual and simultaneous pumping tests from upward to downward (surface 

water recharging groundwater).  Although no measurable drawdown was observed in the 

piezometers during the test periods, the change in gradient may be an indication of minor 

pumping influence at the location of PZ-E. 

 

ONSITE STREAM GAGING 

 

 Stream gaging was conducted on the project site during the 72-hour pumping tests at 

locations SG-1, SG-2 and SG-4.  A fourth stream gaging location, SG-3, was established prior to 

the start of testing during the background monitoring period.  However, there was no overflow 

from Pond B at any point during the pumping test data collection period and, consequently, no 
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flow at stream gaging location SG-3.  The steam flow measurements collected during the test 

period are provided on the table below. 

 

Table 8: Stream Flow Measurements 
 
Date and Time SG-1 Flow (cfs) Date and Time SG-2 Flow (cfs) Date and Time SG-4 Flow (cfs)
6/2/2014 14:30 0.14 6/2/2014 14:15 0.13 6/2/2014 13:57 1.29 
6/4/2014 17:00 0.11 6/4/2014 16:35 0.14 6/4/2014 10:32 1.14 
6/5/2014 14:21 0.11 6/5/2014 13:00 0.18 6/4/2014 14:42 1.14 
6/9/2014 11:20 0.12 6/9/2014 13:00 0.10 6/5/2014 12:30 1.14 
6/9/2014 14:21 0.11 6/10/2014 9:47 0.11 6/6/2014 15:45 0.95 
6/10/2014 9:19 0.03 6/11/2014 8:39 0.03 6/9/2014 11:00 1.14 
6/11/2014 8:56 0.06 6/11/2014 18:48 0.05 6/9/2014 17:20 1.14 

6/11/2014 19:00 0.09 6/12/2014 11:14 0.06 6/10/2014 10:13 0.46 
6/12/2014 9:17 0.04 6/12/2014 17:41 0.06 6/10/2014 18:40 0.69 

6/12/2014 17:28 0.04 6/13/2014 11:20 0.06 6/11/2014 9:27 0.76 
6/16/2014 9:20 0.04 6/13/2014 14:46 0.07 6/11/2014 19:40 0.76 

6/16/2014 15:16 0.04 6/16/2014 9:10 0.05 6/12/2014 11:23 0.84 
6/17/2014 9:10 0.04 6/17/2014 9:25 0.02 6/12/2014 17:57 0.84 

6/17/2014 14:25 0.04 6/17/2014 14:42 0.02 6/13/2014 11:11 0.87 
6/18/2014 9:14 0.04 6/18/2014 9:28 0.02 6/13/2014 14:35 0.98 

6/18/2014 14:13 0.04 6/18/2014 14:29 0.02 6/16/2014 9:35 0.73 
6/19/2014 8:50 0.06 6/19/2014 9:11 0.02 6/16/2014 13:09 0.76 

6/19/2014 15:00 0.05 -- -- 6/17/2014 13:24 0.73 
-- -- -- -- 6/17/2014 15:07 0.73 
-- -- -- -- 6/18/2014 11:21 0.73 
-- -- -- -- 6/18/2014 15:02 0.69 
-- -- -- -- 6/19/2014 10:12 0.76 

cfs cubic feet per second 

 

 Stream gage locations SG-1 and SG-2 were established in the intermittent stream channel 

near Well 2.  SG-1 was the upstream location from pumping Well 2 and SG-2 was located in the 

stream adjacent to Well 2.  Flow in the stream was low during the data collection, with flows at 

SG-1 ranging from 0.03 cfs (cubic feet per second) to 0.14 cfs and at SG-2 from 0.02 cfs to 

0.18 cfs.  Piezometer PZ-A, which was located near SG-2 in the intermittent stream channel 

showed a downward gradient (surface water recharging groundwater) throughout the 

background, testing, and water-level recovery periods and showed no discernible impact from 

pumping in Well 2.   

 A graph comparing the stream flow measurements collected from SG-1 and SG-2 is 

included in Appendix VIII.  The data shows minor changes in stream flow at both gaging 

locations during the data collection period in response to precipitation/runoff events.  Changes in 
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the stream flow were observed during the simultaneous pumping test, with a small decline in 

flow measured on June 10 in SG-2 and on the morning of June 11 in SG-1.  These declines in 

flow were followed by increases in stream flow at both gaging locations on June 11 before the 

end of the pumping test period.  No notable changes in stream flow were measured at SG-1 or 

SG-2 during the individual test on Well 31.   

 Overall, there was no discernible decrease in flow at SG-2 compared to the upstream 

location SG-1 during the simultaneous (Wells 1, 2, 9, 11 and 25) or individual (Well 31) well 

tests.  This data indicates no significant impact in the stream flow in the intermittent stream from 

pumping in the onsite wells. 

 Stream gage location SG-4 was established at the end of the outlet pipe that discharges 

water from Pond A.  The outlet pipe is control by a valve that is used to increase and decrease 

outflow to control the water level in the pond.  For the test period, the valve was set at 

approximately ¼-open at the start of the background data collection period and remained at ¼-

open for the duration of the test period.  The graph of flow measurements collected from SG-4 is 

included in Appendix VIII. 

 The discharge water from Wells 1 and 2 were directed into Pond A during the 

simultaneous pumping test period.  A sharp decline in flow at SG-4 was measured on the second 

day (June 10) of the simultaneous pumping test.  The decrease in flow SG-4 on June 10 was 

followed by a slow increase in flow over the remainder of the simultaneous test period.  The 

increase was likely caused by the discharge water from Wells 1 and 2 entering the pond.  The 

decrease in flow from Pond A measured on the second day of the simultaneous pumping test 

may be an indication of interference from pumping of the onsite wells with Pond A. 

 Flow measurement collected from SG-4 during the individual pumping test on Well 31 

showed no significant variations.  This data indicates no impact to the flow in Pond A from 

pumping in Well 31.   

 

WATER QUALITY 

 

 Water samples were collected from Wells 2, 11, 25 and 31 during their respective 

pumping tests.  Water samples were not collected from Wells 1 and 9 during the test because 

these wells are not planned for use as potable water-supply wells.  The water samples collected 
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were taken to Envirotest Laboratories, Inc. located in Newburgh, New York for analysis.  The 

samples were analyzed for all parameters required by the NYSDOH Sanitary Code Part 5, 

Subpart 5-1.  In addition, microscopic particulate analysis (MPA) and giardia and 

cryptosporidium samples were collected as part of the assessment for potential GWUDI, and 

dioxin, endothall, glyphosate and diquat analyses were completed.   Copies of the laboratory 

reports are included in Appendix IX. 

 Additional water samples were collected from Well 25 on June 24 because a cooler of 

sample bottles was held up in transit to a subcontractor laboratory  which caused the samples to 

exceed their respective hold times and temperature storage requirements.  The well was 

resampled after being pumped to waste for 18 hours.   

 Physical parameter measurements of pH, temperature, conductivity and TDS were also 

measured in the discharge water from Wells 2, 11, 25 and 31 and the nearby surface water during 

their respective test periods.  Graphs of the data collected are included in Appendix VI.  The data 

was collected as part of an assessment of GWUDI for the wells. 

 

Well 2 

  Water samples from Well 2 meet all NYSDOH drinking water standards with the 

exception of the total iron and the combined total iron and total manganese concentrations.  The 

total iron concentration in Well 2 was 0.340 mg/l (milligrams per liter) which exceed the 

maximum contaminant level (MCL) of 0.3 mg/l.  The combined total iron and manganese 

concentration was 0.598 mg/l which exceeds the MCL of 0.5 mg/l. 

 Dissolved iron and manganese analyses were also completed on the samples from Well 2.  

The dissolved iron concentration was 0.117 mg/l and the combined dissolved iron and 

manganese concentration was 0.360 mg/l, which are both below the NYSDOH MCL. 

 The MPA sample from Well 2 was reported to be low risk with no indicator organisms 

detected in the sample.  The physical parameter data collected form Well 2 and the nearby 

surface water also showed no indication of potential GWUDI.  However, a giardia detection was 

reported in the EPA Method 1623 analysis completed.  A detection of giardia will very likely 

result in a positive GWUDI designation for Well 2 and treatment will be required. 
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Well 11 

 Water samples from Well 11 met all NYSDOH drinking water standards with the 

exception of the presence of total coliform.  No e. coli was present in the bacteria sample 

collected from the well.  Well 11 will need to be disinfected and resampled for total coliform 

prior to being placed into service. 

 The MPA sample from Well 11 was reported to be low risk for GWUDI.  However, a 

nematode, which is a secondary indicator organism with no assigned risk factor, was detected in 

the sample collected.  The physical parameter data collected from Well 11 and the nearby surface 

water also showed no indication of potential GWUDI.  No giardia or cryptosporidium detections 

were reported in the EPA Method 1623 analysis completed.   

 

Well 25 

  Water samples from Well 25 meet all NYSDOH drinking water standards with the 

exception of the TDS concentrations and a detection of bis (2ethylhexyl) phthalate.  The TDS 

concentration in Well 25 was 306 mg/l which exceeds the NYSDOH drinking water standard 

MCL of 250 mg/l.  A bis (2ethylhexyl) phthalate detection of 9.0 ug/l was reported in Well 25 

which exceeds the MCL of 6 ug/l.  Bis (2ethylyhexyl) phthalate is a known laboratory 

contaminant; however, the compound was not detected in the laboratory blank and the laboratory 

report indicates the sample was rerun to confirm the detection.      

 The MPA sample from Well 25 was reported to be low risk with no indicator organisms 

detected in the sample.  The physical parameter data collected form Well 25 and the nearby 

surface water also showed no indication of potential GWUDI.  No giardia or cryptosporidium 

detections were reported in the EPA Method 1623 analysis completed.   

 

Well 31 

 Water samples collected from Well 31 met all NYSDOH drinking water standards with 

the exception of the combined total iron and manganese concentration.  The combined total iron 

and manganese was reported at 0.583 mg/l which exceeds the MCL value of 0.5 mg/l.  Dissolved 

iron and manganese analyses were also complete on the samples collected.  This combined 

dissolved iron and manganese concentration was 0.363 mg/l which is below the MCL. 
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 The MPA sample from Well 31 was reported to be low risk with no indicator organisms 

detected in the sample.  The physical parameter data collected from Well 31 and the nearby 

surface water also showed no indication of potential GWUDI.  No giardia or cryptosporidium 

detections were reported in the EPA Method 1623 analysis completed.   

 

DISCUSSION AND CONCLUSIONS 

 

 Pumping Wells 1, 2,  9, 11 and 25 demonstrated stabilized yield and water-level drawdown 

during the simultaneous 72-hour pumping test conducted at pumping rates of 87 gpm, 

150 gpm, 85 gpm, 65 gpm and 33 gpm, respectively.  The combined yield of the 

five pumping wells during the simultaneous 72-hour pumping test was 420 gpm. 

 

 The combined stabilized yield demonstrated during the simultaneous pumping test of 

proposed supply Wells 2 and 11 of 215 gpm is more than sufficient to meet twice the 

estimated average water demand of the proposed Silo Ridge Resort Community project of 

177.2 gpm.  Water-level recovery following in the end of pumping was good in these wells, 

with the water level reaching 90% of the pre-test static height within 52 hours of shutdown of 

the pump in Well 2 and 90+% of the pre-test static within 24 hours of shutdown of the pump 

in Well 11.  In addition, 180-day water-level drawdown projection completed for these wells 

show the pumping water levels remains above the test pump setting depth. 

 

 Pumping Well 31 demonstrated stabilized yield and water-level drawdown at a pumping rate 

of 158 gpm.  This well was tested individually as the best well and satisfies the NYSDOH 

well yield requirement of meeting twice the average water demand with the best well out of 

service. Water-level recovery following in the end of pumping was also good in this well, 

with the water level reaching 90+% of the pre-test static within 24 hours of shutdown of the 

pump in Well 31 and the 180-day water-level drawdown projection shows the pumping water 

level remains above the test pump setting depth. 
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 Pumping Wells 1, 9 and 25 were tested concurrently with the proposed water-supply Wells 2 

and 11 to demonstrate that the proposed onsite potable water supply and irrigation water 

supply could be operated concurrently.  The combined yield of the proposed irrigation 

Wells 1, 9 and 25 is 205 gpm.  All three wells demonstrated stabilize yield and water-level 

drawdown during the test period.  Water-level recovery in Wells 9 and 25 were good 

following shutdown of the test with 90+% recovery within 24 hours of shutdown in both 

wells and the 180-day water-level drawdown projections showed the pumping water levels 

above the test pump depth settings in both wells.  The rate of water-level recovery in Well 1 

following the end of the test was notably slower.   The water level in Well 1 reached 51% 

recovery 72 hours after shutdown of the pump in Well 1 and at the end of the data collection 

period (11.5 days after shutdown of the pump) the water level had reached 91% recovery.  

The 180-day water-level drawdown projection for Well 1 does show the pumping water-level 

remains above the test pump depth setting in Well 1.  If Well 1 is placed into service as an 

irrigation well, additional water level monitoring may be warranted to assess the yield of the 

well under actual operating conditions.  The well can be pumped concurrently at 87 gpm with 

the other onsite wells and has no discernible effect on any nearby offsite wells. Therefore, the 

additional monitoring would be used to assess the most suitable operating capacity for the 

well based on actual operating conditions (i.e. duration of pumping cycles). 

 

 Water-level drawdown measured in the onsite bedrock monitoring wells during the 

simultaneous 72-hour pumping test ranged from no discernible drawdown in the well located 

farthest from the pumping wells to 175 feet in the closest well.   During the individual test on 

Well 31, water-level drawdown in the onsite wells ranged from no discernible drawdown in 

the well farthest from the pumping well to 60.88 feet in Well 11, which was the closest 

monitoring well to the pumping Well 31. 

 

 Water-level measurements were collected from four offsite wells during both pumping tests.  

No water-level drawdown was measured in any of the offsite wells monitored during either 

test period. 
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 Water-level and stream flow measurements were collected from the onsite surface-water 

features during the 72-hour pumping tests.  No drawdown or stream flow impact was 

measured in the intermittent stream channel near Well 2.  No water-level drawdown in the 

surface water or groundwater was measured in PZ-C (near Well 9) or PZ-D1/D2 (near 

Well 25).  Drawdown was measured in the surface water and groundwater at PZ-B in Pond B 

during both the simultaneous and individual pumping tests.  During the simultaneous 

pumping test, 0.1 foot of surface-water drawdown was measured and 0.15 foot of 

groundwater drawdown was measured. During the individual pumping test, 0.25 foot of 

surface-water drawdown was measured and 0.30 foot of groundwater drawdown was 

measured. No measurable drawdown was recorded on PZ-E during either test period.  

However, a change in recharge gradient at this piezometer location occurred during both 

pumping tests which may be an indication of minor pumping related influence at the location 

of PZ-E.  In addition, a decline in stream flow was measured on the second day of the 

simultaneous pumping test at SG-4 (outlet for Pond A). This also may be an indication of 

pumping related interference in Pond A. 

  

 Water samples were collected from Wells 2, 11, 25 and 31 during the respective pumping 

tests.  Water samples were not collected from Wells 1 and 9 during the test because these 

wells are not planned for use as potable water-supply wells.  The water samples were taken 

to Envirotest Laboratories, Inc. located in Newburgh, New York for analysis.  The samples 

were analyzed for all parameters required by the NYSDOH Sanitary Code Part 5, Subpart 5-

1.  In addition, MPA and giardia/cryptosporidium samples were collected as part of the 

assessment for potential GWUDI, and dioxin, endothall, glyphosate and diquat analyses were 

completed.  

 

 The water quality in Well 2 met all NYSDOH drinking water standards with the exception of 

the total iron at 0.340 mg/l and the combined total iron and total manganese concentrations at 

0.598 mg/l.  Dissolved iron and manganese analyses completed reported a dissolved iron 

concentration of 0.117 mg/l and the total dissolved iron and manganese concentration was 

0.360 mg/l, which are both below the NYSDOH MCL. 
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 The MPA sample from Well 2 was reported to be low risk with no indicator organisms 

detected in the sample.  The physical parameter data collected form Well 2 and the nearby 

surface water also showed no indication of potential GWUDI.  However, a giardia detection 

was reported in the EPA Method 1623 analysis completed.  A detection of giardia will very 

likely result in a positive GWUDI designation for Well 2 and treatment will be required 

 Water samples from Well 11 met all NYSDOH drinking water standards with the exception 

of the presence of total coliform.  No e. coli was present in the bacteria sample collected 

from the well.  Well 11 will need to be disinfected and resampled for total coliform prior to 

being placed into service. 

 

 The MPA sample from Well 11 was reported to be low risk for GWUDI.  However, a 

nematode, which is a secondary indicator organism with no assigned risk factor, was detected 

in the sample collected.  The physical parameter data collected from Well 11 and the nearby 

surface water also showed no indication of potential GWUDI.  No giardia or cryptosporidium 

detections were reported in the EPA Method 1623 analysis completed.   

 

 Water samples from Well 25 meet all NYSDOH drinking water standards with the exception 

of the TDS concentrations and a detection of bis (2ethylhexyl) phthalate.  The TDS 

concentration in Well 25 was 306 mg/l which exceeds the NYSDOH drinking water standard 

MCL of 250 mg/l.  A bis (2ethylhexyl) phthalate detection of 9.0 ug/l was reported in Well 

25 which exceeds the MCL of 6 ug/l.  Bis (2ethylyhexyl) phthalate is a known laboratory 

contaminant, but the compound was not detected in the laboratory blank and the laboratory 

report indicates the sample was rerun to confirm the detection.  However, as discussed above, 

the combined yield of Wells 2 and 11 was sufficient to meet the potable water demand 

requirements of the project.  Therefore, it is likely that Well 25 will be used as an irrigation 

well and not a potable water-supply source.     

 

 The MPA sample from Well 25 was reported to be low risk with no indicator organisms 

detected in the sample.  The physical parameter data collected form Well 25 and the nearby 
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surface water also showed no indication of potential GWUDI.  No giardia or cryptosporidium 

detections were reported in the EPA Method 1623 analysis completed.   

 

 Water samples collected from Well 31 met all NYSDOH drinking water standards with the 

exception of the combined total iron and manganese concentration.  The combined total iron 

and manganese was reported at 0.583 mg/l which exceeds the MCL value of 0.5 mg/l.  

Dissolved iron and manganese analyses were also complete on the samples collected.  This 

combined dissolved iron and manganese concentration was 0.363 mg/l which is below the 

MCL. 

 

 The MPA sample from Well 31 was reported to be low risk with no indicator organisms 

detected in the sample.  The physical parameter data collected from Well 31 and the nearby 

surface water also showed no indication of potential GWUDI.  No giardia or cryptosporidium 

detections were reported in the EPA Method 1623 analysis completed.   

 

 Wells 2 and 31 may require treatment to reduce iron and manganese concentrations.  In 

addition, Well 2 should be resampled for MPA and giardia and cryptosporidium to confirm 

the detection.  However, it is likely that the well will need to be treated for GWUDI. 

 

      LEGGETTE, BRASHEARS & GRAHAM, INC. 
 
       
      Stacy Stieber, CPG 
      Senior Hydrogeologist 
Reviewed by: 
 
 
Thomas P. Cusack, CPG 
Principal 
 
cmm 
August 21, 2014 
H:\Silo Ridge Property\72-Hour Pumping Test\Pumping Test Report.docx 
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